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containing some of the most diverse |
microbial communities on Earth. These
microbial communities drive nutrient
cycling, ecosystem resilience, and the
production of antimicrobial compounds
that are critical to antibiotic discovery
(Bahram et al.). The global rise of
antibiotic resistance has created a need
for antimicrobial compounds, and soill
bacteria are one of the most promising
yet underexplored sources. While
general patterns of soil microbiome
diversity have been researched, the
majority of soil bacteria remain
unstudied. This means that the majority

The sample was collected after a freeze in a
Savannah habitat, 10 feet away from trees.
The dominant flora nearby were: Juniperus
ashei, Ulmus crassifolia, Quercus fusiformis,
and Opuntia engelmannii var. lindheimeri.
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Figure 18. Soil sample after collection
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Figure 2. Collecting soil for testing Figure 3. Soil dilutions 10 on far left

Plating Dilutions and Choosing 32 Colonies for Master Plates

Each of the five different dilution samples was
spread onto five labeled Tryptic Soy Agar (TSA)
plates. Then, 32 colonies were chosen from
Ry, | oA 107 and 1072 dilution plates. Each Master Plate

h v g B« contained16 colonies, and the group observed
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e stcmsnree 1,840,000 CFU’s per gram of soil.
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Figure 29. Graph showing a comparison of our ?roup’s data (blue) and the average class data (red). It
compared Colony Forming Units, Ampicillin Resistance, Chloramphenicol Resistance, Resistance to both
Antibiotics, and the percentage of colonies that were Gram-negative.
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of antibiotic-producing organisms have . . .
: - Colonies #1 and #11 (side B) had a Zone of
yet tO be St.Ud|ed (HUtC INQS et al.., 2019) |nh|b|t|on The majority of the colonies from the M
Tiny E.a rth is an undergraduate resea rch entire group had a morphology of colored Our study of the Savannah habitat at the Lady Bird
- | experience that addresses the crises of 25%), lat (43.75%), smooth (75%), opaque Johnson Wildflower Center revealed a relatively low
antibiotic resistance and declinina soil 68.75%), and mucoid (50%). microbial density of 1,840,000 CFU per gram of soil.

Instead of poor viability, this likely reflects a highly
competitive soil environment shaped by the root

health by immersing students in their

Figure 5. Side B Master Plate Figure 6. Side A M.as_t.er Blate Figure 21. Colony was selected to be on

own research, consisting of collecting slystems _c|_>r1: na’tivel Jutniperuts aslhel/ ajnd_Opuntia .
SOI[’ IS.Olatmg bacte.nal CO.lOI.’\IeS, .and Test for Gram Type, Antibiotic Production and Resistance 65.5% of the colonies were Gram-negative. enagrg I@\%,wgoto reesleeagea gnSt’ir%iaérlbcgiaalrcyorgglgﬁrr}gss ?ﬁate ;
Vi ' i lactose-fermenting. 75.9% of the colonies - - : Vi - -
activity (Tiny Earth). Throu%h Tiny Earth, e A e Ng, 9.0 0 0 bacteria. This selective environment is reflected in both
soOIl was collected from the Lady Bird Chloramphenicol andp £8 79, to.bc;’th. Only the microbial composition and resistance patterns

l obser}t/ﬁd in otur s.am.E[)le. Out af the 29 istc.)latedh. )
e : T colonies, the vast majority were Gram-negative, whic
gsgﬁir{%’ﬂ?efggbggﬂg rgr,%gggﬁg antibiotics contrasts with typical savannah soils that often contain
M 9 ' more Gram-positive organisms. The dominance of
Gram-negative bacteria aligns with the high levels of
antibiotic resistance observed, with 75.9% of isolates

resistant to Ampicillin, 58.6% resistant to

Four colonies from the two main Master Plates Chloramphenicol, and 58.69% resistant to both. BLAST
were isolated to examine further. The isolates

Johnson Wildflower Center, a native colony #5 (side B) produced antibiotics against
plant conservation site that regularly
uses controlled burns to restore
ecosystem health (LBJ Wildflower
Center). The sample was collected from

an open Savannah near a couple of plant

Figure 8. Esthera Coli co-culture
plate

species, specificallyﬂj un ip erus ashei .and were side A colony #9, side A colony #12, side sequenclzérg) acteeslgil;ssf#éwgasauggﬁgc% hr;?alpgﬁrt%retatlon.
Opuntia engelmannii. Juniperus species '/ Bcolony #1(, and side B colony #5. The names Chryseobacterium indologenes, a Gram-negative, rod-

contain essential oils that exhibit N\ Bvigrﬁ2Bf)llaEaLEr’l)’igﬂgigev\fg?éﬁggﬁgf é?‘fg’ aa#d shaped (bacillus) bacterium commonly found in soil,
antibacterial properties, specifically individual plate. A quad plate was created with plant-associated environments, and water sources. The

Gram-negative classification is also consistent with the
observed resistance trends, as these bacteria are
more resistant to many antibiotics due to structural

features. Even within this highly competitive and
resistant environment, only colony Charlie successfully

: . produced antibiotics against Escherichia coli, while
The four isolates underwent PCR to amplify the none inhibited Entegococcus raffinosus. The

:)?(s) éﬁyté gvee?'g mﬁhcl)% :ﬂcgglasroéjaetleﬁlinz PCR icilentifi.céati%r) of Chqyseobgcte.riuin Ci}lndologenets
Clocirophorasis, ach solgte broducedbands || n9Rite s eskianice aqmnetec sommunly
on thebge% W.h'lCh confirmed that the isolates Juniperus ashei and Opuntia engelmannii supports
o were bacteriat. specialized, highly adapted microbes. The isolation of
e ban 0o s on g6t colony Charlie demonstrates that this location is a
B promising environment for novel antibiotic discovery.
Some limitations are that that antibiotic screening was
limited to Escherichia coli and Enterococcus raffinosus,
meaning potential inhibitory effects against other
pathogens remain unknown. additionally Sanger

all four isolates on it. Here we discovered
-, Reveille was actually two colonies by
streaking white and orange parts separately.

k_;/

against Gram-positive bacteria and - —a
pathogens. These Chara CterIStICS Can Eioglg't:‘(iee'lso.Reveillestreakplatewithboth iFSigll;I;[ee;lQuad plate containing the 4 soil
disrupt nearby microbial activity, |
potentially favoring antibiotic resistant 16S rRNA PCR and Gel Electrophoresis
species (Spengler et al.).

Research Question

How do different bacterial colonies collected
from solil near Juniperus ashei and Opuntia
engelmannii impact the Gram classification,
morphological characteristics, and antibiotic
resistance profiles of isolated bacteria?

N
Figure 12. Gel before LED, blue indicates
start and yellow indicates end

The isolates were stained to determine Gram

type and examined under a microscope to Lol . :
e " determine cell morphology. Dia was Gram:- sequencing limits our genetic understanding of the
é’ fw&i e NEgative & bacillus. Reveille (white colony) was community to a single isolate (Dia). Future research
P '\ negative & coccus. Charlie was Gram-positive compound produced by Charlie, investigating the
wa DTS sul & bacillus. genetic mechanisms underlying resistance in isolates
ST T o ool | Mootk Clteqeriagnmerosery s ol such as Chryseobacterium indologenes, and expanding
sequencing efforts to further characterize microbial
BLAST . . . diversity within this plant-influenced soil microbiome.
Isolate Dia was sent for sequencing analysis.
7 T e e e The DNA was sequenced using Sanger
S (Corengs ety | sequencing. This is a low throughput
* | oo e I R Il it technique & sequences one fragment at a References
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Figure 1. Twé images showing the Ju;viperus ashei and Opuntia engelmannii near the
m soil collection site.
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https://microbe-canvas.com/Bacteria/gram-negative-rods/obligate-aerobic-3/oxidase-positive-2/colistin-resistant-4/indole-positive-2/chryseobacterium-indologenes.html?utm_source=chatgpt.com
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